Nucleotide channel of RNA-dependent RNA polymerase used for intermolecular uridylylation of protein primer.
Poliovirus VPg is a 22 amino acid residue peptide that serves as the protein primer for replication of the viral RNA genome. VPg is known to bind directly to the viral RNA-dependent RNA polymerase, 3D, for covalent uridylylation, yielding mono and di-uridylylated products, VPg-pU and VPg-pUpU, which are subsequently elongated. To model the docking of the VPg substrate to a putative VPg-binding site on the 3D polymerase molecule, we performed a variety of structure-based computations followed by experimental verification. First, potential VPg folded structures were identified, yielding a suite of predicted beta-hairpin structures. These putative VPg structures were then docked to the region of the polymerase implicated by genetic experiments to bind VPg, using grid-based and fragment-based methods. Residues in VPg predicted to affect binding were identified through molecular dynamics simulations, and their effects on the 3D-VPg interaction were tested computationally and biochemically. Experiments with mutant VPg and mutant polymerase molecules confirmed the predicted binding site for VPg on the back side of the polymerase molecule during the uridylylation reaction, opposite to that predicted to bind elongating RNA primers.